The Faculty of Medicine of Dalhousie University (the Faculty) has applied a mission-based approach to the allocation of the academic budget since 1993. Over the ensuing decade, large shifts in budgets to academic departments have been effected, and two goals that required special emphasis-the successful implementation of a tutorial-based undergraduate medical curriculum and an increase in research activity-have been achieved. This has occurred despite significant reductions in the overall academic budget over the ten-year period.
The budgeting process provided the Faculty with a tangible means of supporting its mission and also gave each department a transparent report of its relative contribution to the overall mission of the Faculty, which helped instill pride. In some years, misunderstandings of the budget process arose because of confusion over the impact of the overall total academic budget reductions experienced by the Faculty in that year. This meant that recognition of a department's contribution resulted, in most instances, in a relatively smaller reduction in budget rather than a budget increase. Further misunderstandings have arisen because of confusion between mission-based and activity-based budgeting. This confusion was reinforced because the assessments of education outcomes were measurements of activity rather than of outcomes. However, these measures were chosen to be the best-available indirect measures of the desired educational outcome. After ten years, the fundamentals of the mission-based process introduced in 1993 remain unchanged as the basis for allocation of the academic budget for the Faculty.
Since1993,decisionsregardingthe
distribution of the academic budget in the Faculty of Medicine of Dalhousie University (the Faculty) have been undertaken based on a mission-based planning process. This process was defined as the distribution of the budget to departments according to their relative contributions to the achievement of defined academic goals or outcomes of the Faculty. In contrast, activity-based budgeting was understood to be the distribution of the budget based on an inventory of all of the actions and functions undertaken by individual members of the Faculty in the delivery of the Faculty's academic programs. Although a number of concerns have arisen over the Faculty's mission-based budgeting method, resulting in three formal reviews, budgetary decisions continue to be made on this basis. In the last decade, a number of papers have been published on activity-based and mission-based budget plans. [1] [2] [3] [4] [5] [6] Few, if any, reports have evaluated the long-term implications of such budget processes. This article summarizes the first ten years of Dalhousie's experience with mission-based budgeting.
Background
The revenue to support the education and research missions of Dalhousie Medical School (herein referred to as "the academic budget") comes to the school from the university on an annual basis. Most of this funding is provided to the university by the departments of education of the governments of the three Canadian Maritime Provinces (Nova Scotia, New Brunswick, and Prince Edward Island) that are responsible for postsecondary education. The dean is responsible for allocating the budget to support core administrative functions (the core academic budget) and to individual departments, both basic science and clinical. The departments are responsible and accountable for the use of the funds provided from the academic budget. Up to 1993, the dean of the Faculty, following individual discussions with department heads, had made allocations.
Progressive decreases in the academic budget of the Faculty over the preceding decade raised concerns regarding this traditional budget process. Faculty and department heads encouraged a new method of budget decision making, particularly to better address the linking of the budget to the functions expected of each department in the delivery of the academic mission. It should be noted that at that time clinical departments received revenues for the provision of patient services predominantly on a fee-forservice basis, with each clinical member of the Faculty billing the provincial government for clinical services rendered to individual patients. Practice plans varied widely among departments and were departmentally controlled, not faculty controlled. Support of academic functions from clinical earnings was highly variable among the clinical departments. The dean did not receive any contributions from clinical earnings to support the missions of the Faculty. Development of the new budgetary model was limited therefore to the academic budget.
A number of other factors influenced the change in budgetary practice. In 1993, in a further budgetary decrease, the university provided each of its faculties (i.e., schools) with a three-year budget plan that required the Faculty to accommodate a decrease in budget of 12%, one half of which was to be achieved in the first year. The Faculty also had to address an accumulated debt that was to be resolved over a five-year period. In addition, two of the larger clinical departments' practice plans were in a deficit position that required resolution. The university imposed a short planning period of two months for all faculties to present their proposed three-year budgets. A further complication was that the teaching and research functions were led by departments rather than by the Faculty, yet the Faculty was in the first year of shifting from a didactic, departmentally based undergraduate curriculum to a faculty-directed, caseoriented tutorial system.
The Budget-Planning Process
All senior administrative officers of the Faculty were involved in the budgetplanning process, including 20 department heads; the associate deans of the undergraduate, postgraduate, and continuing medical education programs; the associate dean of finance and planning; and the dean. Meetings were held with groupings of these officers, who addressed principles in a sequential manner before presenting their recommendations to the entire group for agreement by consensus. Issues were addressed in the following order, with agreement being reached on each step before proceeding to the next issue: (1) the goals that should be supported by the academic budget; (2) the proportion of the budget that should be allocated to each goal; (3) the measurements that should be used to estimate the departmental contribution to each mission; and (4) the relative weighting of each measurement to be used in calculating the recommended budgetary allocation for each department. Some arbitrary agreements were initially reached based on historical patterns, including the proportion of the budget that should be used to support core administrative functions and the proportions of the remaining budget that should be distributed to the five basic science departments and to the 15 clinical departments. This division was made because of the differing educational responsibilities and other sources of revenues of these two groups of departments. It was also agreed that approximately 1.5% of the academic budget should be set aside (as the Development Fund) for new initiatives. This was to be made available on a competitive basis. Measurements of departmental functions were then collated and applied to calculate each department's budget allocation. With the first iteration of the budget it was evident that the magnitude of the shift of budget mandated by the plan was too large to be accommodated and would be damaging to the "underperforming" departments. Agreement was reached to place limits on the maximum practical budget reduction that any department could accommodate over a three-year period. Furthermore, the budget sought to achieve only 50% of the prescribed shift in the first fiscal year.
The budgetary planning process was completed over a two-month period, with agreement on the three-year budget model. Details on the missions, their relative weighting, measurements used, and their weighting and the first budget results have been described in a previous publication. 7 Briefly, measurements included hours of undergraduate teaching, numbers of medical students, graduate students, students in other faculties, and first-year residents; number of accredited postgraduate programs; number of graduate courses; number of peer-reviewed grants; dollar value of peer-reviewed and of investigatordeveloped research grants and contracts; and number of peer-reviewed publications.
In each of the nine ensuing years, the Faculty Finance Committee has had the responsibility of overseeing the budgetary process and responding to any concerns from department heads. This committee consists of representatives of department heads and elected members of the Faculty Council.
Resulting Changes in Budgets
Large changes in the departmental budgets, based on the mission-based planning described above, were implemented in the first five years, with further adjustments over the second fiveyear period. Budget changes of individual basic science department from 1993-94 to 1997-98 (five academic years) ranged from a reduction of 16% to an increase of 11% (Table 1) , while the changes from 1993-94 to 2002-03 (ten academic years) ranged from a reduction of 4% to an increase of 30% (Table 2) . Budget changes for individual clinical departments from 1993-94 to 1997-98 ranged from a reduction of 38% to an increase of 154% (Table 1) , while the changes from 1993-94 to 2002-03 ranged from a reduction of 38% to an increase of 317% ( Table 2) .
Budgets of the basic science departments are predominantly expended to support full-time faculty in tenure-track positions. This has limited the flexibility of achieving the magnitude of budgetary shifts indicated by the plan. The basic science department heads agreed to project budgets initially by using the model but to continue budget allocations closer to the traditional allotments and move more gradually to applying the new budget projections. This shift was achieved over several years, and large budget shifts (e.g., Ϫ$57,956 to ϩ$306,896) that were indicated by the model were achieved in these departments ( Table 2 ).
Running the model revealed a major problem in the clinical departments. There was no consistency in the proportion of the salaries of the department heads that were sourced from the academic budget. For the smaller clinical departments this might be the major component of the budget. It was thus agreed that the salaries of clinical heads be allocated from the core academic budget and not be subject to the model. Two of the smallest departments also agreed to become divisions of a larger department in order to have the advantage of sharing resources. Subsequent internal and external reviews of these departments have confirmed that they have gained academic strength following with this change.
In several of the clinical departments the model suggested that the academic budget was supporting other departmental missions, including patient care services. This discrepancy permitted cogent arguments to be made to develop more rational funding of these functions and provided an important stimulus for the development of global funding for clinical services (referred to as "alternative funding") in place of the traditional physician fee-for-service billing approach. Alternative funding provides a department with an annual budget from the provincial government for the delivery of defined clinical services in place of individual physicians' billing the government on a fee-for-service basis for each patient. Over the ten-year period, three of the largest departments have entered "alternative-funding contracts" in the delivery of clinical services. This pattern is continuing, with the expectation that almost all of the clinical departments will select this form of funding for clinical services in the future.
A variety of projects were funded by the Development Fund, usually at the level of $50,000 annually for a three-year period, after which it was expected that continued funding would be found. Projects included educational support for development of innovative teaching modules; support of the Procedural Skills Program (a communication skills program); Telehealth (a distance-learning program); simulator evaluation; and educational CD ROM development. In research, projects included a DNA storage facility, initiation of a xenotransplantation research program, and research support in surgical oncology, transplantation-immunology, and ophthalmology. It was decided that the initial allocation of 1.5% of the budget was inadequate, and the amount was increased to 3.0% of the budget by the fourth year. In the face of the continuing annual decreases in the academic budget, continuing support of these successful initiatives has become a challenge, and support of new projects by the Development Fund was put on hold in 2002-03 with the expectation of reinstatement of that fund in 2003-04.
Ten years into the mission-based funding, most of the original tenets on which budgets were developed remain unchanged, although not unchallenged, and the subject of many discussions. Suggestions that have been considered have included expanding the measurements to include markers of regional health care needs, interdepartmental teaching and research initiatives, distance education, and mentorship. None of these has been incorporated in the plan following discussion. With the successful implementation of the new case-oriented, tutorial-based curriculum between 1992 and 1994 consideration was also given to decreasing the relative weighting initially assigned to undergraduate medical education; however, no change has been made because of the continued high priority that the Faculty places on this program.
The most active discussions have centered on the actual measurements and which of them should be included in the budget projections. Administrators responsible for the undergraduate program have pressed for including teaching activities for which recruitment of faculty is difficult and which to this point have been excluded from the model. Some departments have argued for the inclusions of teaching activities that they perceive are being undervalued by the plan. Analyses of the effects of the inclusion of these measurements indicated that none would result in an important change in the allocation of budgets, supporting the belief that the measurements that were included are reasonable proxy measures of the overall contributions of a department to the defined outcome.
Many of these discussions are a result of a misunderstanding of the budgetary model. It is not intended to be activity based but based on an assessment of the success of the Faculty in achieving its goals (mission based). Unfortunately, some of the semantic confusion is a result of "activity based" and "mission based" being used interchangeably in the literature. The misperception may have been strengthened because the markers that were available to estimate the contribution to the teaching mission were exclusively quantitative measurements of teaching activities. There was much less pressure to change the markers of research activities, possibly because these measures came closer to evaluating the quality of achievement of this outcome. The Finance Committee has, with a few minor exceptions, not made changes in the measurements because the evidence that additional or alternative measurements would provide better measures of contributions to the mission has been unconvincing.
Outcomes

Effects on the missions of the faculty of medicine
Many variables outside of budget allocations influence the degree of success in achieving the missions of the Faculty, and it is difficult to factor out these influences from the effects of budgeting. In 1993, the Faculty had identified two goals that required special emphasis: the strengthening of research and successful implementation of the new undergraduate curriculum. These priorities were preferentially weighted in the budget plan.
Overall research revenue attracted by the Faculty increased by 181% from 1992-93 to 1999 -2000. This increase compares favorably with the 46% increase in research funding that has occurred over the same period overall in all 16 Canadian medical schools. 8 There have been considerable differences in the ability of departments to attract research revenues through peer-reviewed grants over the ten-year period. Table 1 summarizes the percentage change in the academic budgets in the first five years of mission-based budgeting (1993) (1994) (1995) (1996) (1997) and the change in peer-reviewed grants by department in the subsequent fiveyear period (1998 -2002) . These periods were chosen because it was thought that the effect of mission-based budget changes on grant support would not be immediate but would be reflected over a number of years subsequent to the budget change. Among clinical departments, the three having had the largest percentages of budget reduction over the first five years (departments 1, 2, and 3) had major increases in research grants over the next five years, whereas three of the four departments (departments 11, 12, and 13) that had an increase in budget showed a decrease in grant support (Table 1 ). This suggests that the budget reductions effectively delivered the message that research productivity was a desirable academic outcome and would in time result in increased academic budgets (Table 3) . 
Faculty issues
Initial concerns about the mission-based budget process included the possibility that the process would strengthen and favor the "strong" departments (i.e., those with larger academic budgets) at the expense of the "weak" departments. Some opined that the process would hamper innovation and new initiatives. Others thought that the process would tend to "undervalue" some essential academic activities and that this would lead to difficulty in having them done. Some expressed concern that "gaming" would occur whereby departments would shift activities to those included in the measurement of outcomes from those that went unmeasured. Others suggested that the method might be applicable during periods of stable or increased funding but not during extended periods of decreases in yearly funding. Lastly, critics were concerned that budgets would be excessively influenced by past performance rather than future expectations, therefore compromising the development of new and more effective delivery methods.
Have "weaker" departments suffered in relationship to "stronger" departments? Table 1 summarizes the research support gained by each department and the Faculty over the ten-year period as well as the proportion of the total faculty research revenues generated. Departmental "strength," as measured by the size of academic budgets, does not suggest that "weaker" departments have been compromised by the budget reallocations. Increased weighting of the outcome of carrying out the undergraduate curriculum during a period of profound curriculum change facilitated the implementation and delivery of the new curriculum. Emphasis on the research mission in budget allocations coincided with a marked increase in research output. These are desirable outcomes of budget allocations. Inclusion of activities in the measurements that influence budgets, undoubtedly, has had a steering effect. The use of activity rather than outcome measurements could have led to "gaming" (increasing activities that count in the measurements). This risk was reduced by setting limits on department contributions (e.g., number of tutors accepted for the undergraduate program from any single department) as well as by the fact that processes beyond the control of individual departments determine the number of students taught. Little evidence could be found that "gaming" has been an effective departmental behavior or that it has heightened the difficulty of recruiting faculty for "unmeasured" functions. It is important that a broad range of forms of recognition be provided to give value to all functions that are essential in successfully achieving the Faculty missions.
Continuous reductions in the academic budget of the Faculty have occurred over the last 20 years and reflect the diminishing support provided by governments to postsecondary institutions in the region. It has been difficult for many faculty members to separate this reality from the results of budgetary allocation processes. It is also difficult for department heads to accept that the reward for increased work and excellence, such as in obtaining research funding or increasing teaching efforts, is a smaller reduction in the departmental budget relative to other departments with lesser outcomes. However, the explicit identification of the Faculty missions and specific goals, and the transparent accountability of each department in contributing to these goals, have provided an important stimulus to departments and a sense of pride when desired improvements in outputs have been achieved. Although decreases in the total budget of the Faculty has limited the flexibility in applying the results of a mission-based process, the applicability and usefulness of this method has not appeared to be dependent on the total budget available nor on the trends in budgetary support. 
Influence of an accountable budget process
Lessons Learned
The importance of the purpose of the budgetary process must be explicit and repeatedly emphasized. Otherwise, misunderstandings can undermine support of and confidence in the process. The purpose of the budgetary process described here was to provide funding better linked to the missions, priorities, and goals of the Faculty. Successful achievement of the missions and goals is not necessarily directly related to the volume of activity of faculty members. It is therefore important to ensure that the measurements selected assess outcomes rather than activity. In the absence of such outcome measures it is necessary to select a limited number of activity measurements that can serve as a proxy measure for the degree of success in achieving the desired outcome. The measurements should, as much as possible, reflect the quality of the outcome and not the quantity of activity.
To be effective in changing budget allocations a planning horizon of more than one year is helpful. A rolling threeyear projection is practical and allows sufficient time to shift functions as well as to find other revenue sources to support underfunded functions.
More effort is required in the development of measurements of mission outcomes. A well-developed method of measuring the delivery of the research mission has been recently published. 9 Traditionally, most of the emphasis on measurement of the education mission has been on activity-based rather than outcome-focused measurements. 1, 3, 4, 6, 10 Some of the frustration reported by others with mission-based budgeting may be because the emphasis has been on academic production or activity rather than goal attainment. 11 Methods are beginning to emerge to assess the quality of teaching outcomes, 12,13 but validation is required. Verification of the usefulness of measures of the education mission, such as the quality (academic standing) of applicants to the undergraduate, graduate and postgraduate programs, program evaluations through accreditation processes, career selections of students, and evaluations of clinical and research competencies of students relative to peer groups, is needed.
This ten-year odyssey with mission-based budgeting has also shown that it is important for a meaningful portion of the budget to be protected for specific developments that will enhance the achievement of the academic mission even if this is at the expense of revenues available to budgetary units (departments). Sustaining this commitment to innovation is vital to achieving the mission of the Faculty.
The relative weighting of goals and priorities that contribute to the Faculty's mission change over time. The past decade has witnessed many changes in emphasis, such as the increasing expectation that research be interdisciplinary and that it address health issues. In education there is more emphasis on the competence of medical graduates in interpersonal and communication skills and bioethics. A mission-based budgetary process provides the Faculty with the ability to regularly review its goals and the flexibility to better achieve them.
The establishment of an open, accountable budget system of medical academic programs provides valuable support in budgetary negotiations with the funders of the programs.
Summing Up
In this article we have described how the Faculty of Medicine of Dalhousie University has used a mission-based budget approach for the assignment of funding to departments to support the teaching and research missions of the Faculty, and have shown how this has resulted in large shifts in budgets to individual departments over the ten-year period reported. Although the objective of the budget process was to link budget support to defined mission outcomes for both research and education, this was compromised somewhat by the absence of timely markers of the quality of the teaching outcomes. A restricted number of teaching activities were selected that were thought to best reflect these outcomes. This led to a misunderstanding among some members of Faculty that the model was based on activities rather than outcomes. Better measures of education outcomes are needed if mission-based budgeting is to be more fully applied.
At the outset of this process, the Faculty identified two specific priority outcomes: the successful replacement of the traditional lecture-based undergraduate medical curriculum with a tutorial-based model and an increase in the research output. Both of these outcomes have been achieved and were facilitated by the budget process. The open and accountable mission-based process also provided more convincing evidence to the funding sources (university and government) of how the funds provided were allocated and used. This was instrumental in achieving an increase in the overall budget provided by the government.
